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HEAVY LIFT CAPABILITY SELECTION 
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SDV PERFORMANCE CAPABILITY 
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CETF ASSEMBLY SEQUENCE HIGHLIGHTS 
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FLIGHT SEQUENCE OVERVIEW 
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Heavy Lift Launch Vehicle Study 

HLLV UTILIZATION OPTIONS 
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Heavy Lift Launch Vehicle Study 

POST PMC HLLV UTILIZATION OPTION /ail 
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Heavy Lift Launch Vehicle Study 

POST PMC HLLV UTILIZATION OPTION 
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Heavy Lift Launch Vehicle Study 

SPACE STATION ASSEMBLY SCENARIO COMPARISON 

SHUTTLE DERIVED VEHICLE (SDV) AUGMENTATION 



SHUTTLE (ETR) Q - SHUTTLE (OV-1 02) © - SHUTTLE (WTR) 

ELV(ETR) ▲ . SDV S . ELV (WTR) 
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Heavy Lift Launch Vehicle Study 

PRE-PMC UTILIZATION OPTION 



OPTIMIZES MASS TO ORBIT WHILE MAINTAINING 
SHUTTLE COMPATIBILITY 
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Heavy Lift Launch Vehicle Study 

PRE PMC UTILIZATION OPTION 
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Heavy Lift Launch Vehicle Study 

SPACE STATION ASSEMBLY SCENARIO COMPARISON 



SHUTTLE (ETR) v-J - SHUTTLE (OV-1 02) ® - SHUTTLE (WTR) 

ELV(ETR) ▲ - SDV H - ELV (WTR) 
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Heavy Lift Launch Vehicle Study 

SPACE STATION AND HLLV COMPARATIVE 
DEVELOPMENT SCHEDULES 



PARALLEL DEVELOPMENT IS SPACE STATION PROGRAM CONCERN 
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Heavy Lift Launch Vehicle Study 

MODIFIED TRANSVERSE BOOM OPTION 



ABLE TO LAUNCH FULLY VERIFIED VIABLE S/C ON FIRST FLIGHT 




rf 

ON 


w 

o 

Z 

8 

SC 

o 


< 

H 

co 

Oi 

H-H 

U-. 

w 

J 

PQ 

< 

o 

a! 

a 

Q 


o 

6 

o 

o 

<u 

c/3 

l-H 

<L> 

> 

00 


<D 


T3 

O 

5 


a> 


CO 

cu 

w 


s ^ 

to ^ 


<D 


s £ 


a, 


73 


c 22 ft c 

~ g £ I 


<D O 

M 


9fi 


C3 


<u 


-S O 


Heavy Lift Launch Vehicle Study 

SPACE STATION FULLY DEPLOYABLE FIRST 

LAUNCH CONCEPT 
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Heavy Lift Launch Vehicle Study 

MODIFIED TRANSVERSE BOOM OPTION # 3 

EARLY PROGRAM HLLV UTILIZATION COMMITMENT (1994) 
ADDITIONAL SDV HLLV LAUNCH REPLACES 2 INITIAL STS FLIGHTS 
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OPTION TO DELAY INSTALLATION OF PAYLOADS & SOLAR DYNAMIC POWER 
DUE TO EVA TIME LIMITS 
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OPTION 4A - SINGLE HAB/LAB MODULE LAUNCH 
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SPACE STATION ERECTABLE VERSUS 
DEPLOYABLE ASSEMBLY CONSIDERATIONS 
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STS/HLLV DUAL COMPATIBILITY 
ASSESSMENT OF OPTIONS 
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SPACE STATION PROGRAM SHIITTl F 
COMPATIBLE PROGRAM~MFFn 
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Heavy Lift Launch Vehicle Study 

ADVANTAGES OF HLLV COMMON 
TO ALL OPTIONS 
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ALL FLIGHTS ASSEMBLED AT 220 NMI 
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Heavy Lift Launch Vehicle Study 

ASSEMBLY SEQUENCE OPTION ASSESSMENT SUMMARY 
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SPACE STATION PROGRAM MAJOR LAUNCH 
VEHICLE PERFORMANCE NEEDS 
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A PROBLEM HLLV UTILIZATION CANNOT ADDRESS 
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Heavy Lift Launch Vehicle Study 

EVOLUTIONARY D EFINITION GROWTH REQUIREMENTS 

STUDIES SUMMARY 

• 5 YEAR EVOLUTIONARY GROWTH PERIOD FROM IOC 1 
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Heavy Lift Launch Vehicle Study 

LOGISTICS CARRIERS 
TARE WEIGHT/CARGO CAPABILITY 
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RETURN LOGISTICS REQUIREMFNTQ 
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COMPARISON OF STS CAPABILITY 
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Heavy Lift Launch Vehicle 

COMPARISON OF ANNUAL RESUPPLY/RETURN 
REQUIREMENTS TO STS CAPARH ITV 
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CO-MANIFESTING CONSIDERATIONS 
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POTENTIAL 3K IMPROVEMENT BASED ON 6.0 LOAD ANALYSIS 
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Heavy Lift Launch Vehicle Study 

CO-MANIFESTING ASSESSMENT 

DOWNWEIGHT IS CONSTRAINING STS PARAMETER 
OV-102 NOT VIABLE FOR MODULE RETURN 
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Heavy Lift Launch Vehicle Study 

ANALY SIS OF CO-MANIFESTING OPPORTUNITIES 

ON PREVIOUS STS FLIGHTS 
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CO-MANIFESTING SUMMARY 
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SPACE STATION EQUIPMENT APPEARS MORE EFFICIENT 
THAN CO-MANIFESTING 
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Heavy Lift Launch Vehicle Study 

EVALUATION OF HI I v 
FOR 

SPACE STATION LOGISTICS MISSIONS 
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Heavy Lift Launch Vehicle Study 

ETR IMPACTS 
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MODIFY - INCREASE SIZE FOR FULL-UP ASSEMBLY OF FLIGHTS 1 
AND/OR 2, ETC. 

NEW - ADD-ON FOR HORIZONTAL PROCESSING OF HLLV 
PAYLOAD-GROWTH TO TWO (2) FOOTPRINTS. 
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ETR IMPACTS 
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NEW - VEHICLE FOR SUPPORTING VERTICAL INSTALLATION OF 
PAYLOAD AND SHROUD AND TRANSPORTING INTRA-SITE 
(SSPF TO HAZ FAC OR VAB, ETC.) 
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COST ISSUES 

ASSEMBLY 
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